The E3 ligase Itch is a negative regulator of the homeostasis and function of hematopoietic stem cells.
Although hematopoietic stem cells (HSCs) are the most thoroughly characterized type of adult stem cell, the intricate molecular machinery that regulates their self-renewal properties remains elusive. Here we showed that the E3 ubiquitin ligase Itch negatively regulated the development and function of HSCs. Itch(-/-) mice had HSCs with enhanced frequency, competence and long-term repopulating activity. Itch-deficient HSCs showed accelerated proliferation rates and sustained progenitor properties, as well as more signaling by the transcription factor Notch1, due to more accumulation of activated Notch1. Knockdown of Notch1 in Itch-mutant HSCs resulted in reversion of the phenotype. Thus, we identify Itch as a previously unknown negative regulator of HSC homeostasis and function.